Epidermal growth factor receptor mRNA and protein are expressed in progenitor cells of the olfactory epithelium.
Olfactory receptor neurons are continuously replaced postnatally through the initiation of the division and terminal differentiation of progenitor cells located in the basal layer of the olfactory epithelium. Although the factors that regulate this process in vivo are not known, recent in vitro studies demonstrated that members of the epidermal growth factor (EGF) family including transforming growth factor-alpha (TGF alpha) and EGF are highly potent in promoting the proliferation of progenitor cells, suggesting a role for the EGF receptor (EGFR), which is the molecular receptor for both mitogens. We have examined the expression of EGFR mRNA and protein in the olfactory epithelium by using reverse transcriptase-polymerase chain reaction (RT-PCR) and Western blot analysis and have examined their cellular localization with in situ RT-PCR and immunocytochemistry. RT-PCR and Southern blot analysis demonstrated that EGFR mRNA is expressed in the olfactory mucosa and also in the positive control tissues, kidney and tongue. The 170-kDa EGFR protein was identified with Western blot analysis in the olfactory epithelium and control tissues. Our results using in situ RT-PCR localized EGFR mRNA-expressing cells more extensively in the basal cell layer of the epithelium than did the immunocytochemical methods. These results suggest that EGFR mediates the mitogenic effect of TGF alpha and/or EGF on the quiescent basal cells to initiate the cell cycle.